Background: Tuberculosis (TB) is still a major worldwide concern. Th ere is no pathognomonic clinical feature or imaging fi ndings for defi nite diagnosis of extra pulmonary TB. Th erefore, TB involvement of Gastrointestinal or Genitourinary tract can be easily confused with peritoneal carcinomatosis and advanced ovarian carcinoma. Our aim is to emphasize the importance of considering the disease based upon the epidemiologic clues of the patients, while interpreting the positive results for a suspicious ovarian malignancy. Cases: Th is paper illustrates 8 cases of ovarian or peritoneal tuberculosis, whose initial diagnoses were malignant processes of the GU tract. Conclusion: Tuberculosis (TB) should be always being considered in the diff erential diagnosis of advanced ovarian cancer, especially in the regions that are endemic for the disease.
INTRODUCTION
The incidence of tuberculosis (TB) cannot be measured directly. In 2011, there were an estimated 8.7 million incident cases of TB globally. An estimated 20 million people are alive today as a direct result of TB care and control, according to the WHO Global Tuberculosis Report 2012. [1] TB is still frequently observed in third-world countries like Africa and Asia. [2] Tuberculosis of the upper genital tract is a rare disease in the developed world. However, it is a frequent cause of chronic pelvic infl ammatory disease (PID) and infertility in other parts of the world. TB should be always considered in the diff erential diagnosis of a pelvic mass among immigrants from developing countries, especially those from Asia, the Middle East and Latin America, as well as the HIV positive patients. [3] Tuberculosis involvement of the genitourinary (GU) or gastrointestinal (GI) tract, peritoneum, lymph nodes or viscera, constitutes up to 12% of extra pulmonary TB [4] and its nonspecifi c signs and symptoms may be similar to GI or ovarian cancers. mixed echogenic mass in the right adnexa and mild free fl uid suggestive of a malignant process. Her biochemical profi le and complete blood counts were in the normal range. There was no abnormality in chest X-ray, and her tuberculin skin test (TST) was negative.
CASE REPORT
Based on her clinical and imaging fi ndings which suggestive of ovarian cancer, a diagnostic laparotomy was planned. The operation revealed dense adhesions between pelvic organs, and multiple biopsies were performed. Finally, histopathological investigation revealed necrotizing granulomatous changes consistent with TB with no malignant cells.
Case B
A 20-year-old primiparous woman was admi ed to the department of gynecology at Ghaem University Hospital, in March 2003. She complained of painful abdominal distension and weight loss of approximately nine kilograms since the previous year. She had irregular menstruation and hypomenorrhea. Her past medical history was not remarkable, except for a pulmonary TB in her brother two years earlier, for which he completed the treatment course.
On admission, her vital signs were normal but the physical examination demonstrated a palpable pelvic mass (22 × 24 cm) with no tenderness. Ultrasound showed multiple myoma in the uterus and a large, multiseptated mass with internal echoes in the left ovary which suggested mucinous cystadenocarcinoma. Her biochemical profi le, complete blood counts and chest X-ray were normal. She had a negative TST.
Upon laparotomy, one could not enter the abdominal cavity. There were disseminated nodules covering the peritoneum of the parietal wall. During surgery, we cannot find ovarian mass and biopsy specimens of peritoneal nodules were taken. Pathologist reported chronic granulomatous infl ammation suggestive of tuberculosis. The patient was treated with standard, anti-tuberculosis treatment. One year later, she had no signs of the disease.
Case C
A 20-year-old virgin girl was referred to the department of gynecology at Ghaem University Hospital, in May 2005. She complained of abdominal pain and distention, as well as ten kilograms weight loss since 4 months ago. Before admission, she received multiple courses of antibiotic therapy, regarding her complaints of fever, sweat and cough.
She had hypomenorrhea. Her past medical history and family history of TB were negative. Physical examination revealed ascites without any palpable masses. Ultrasound study revealed a 48 × 54 cm cystic mass with internal echogenicity in the le adnexa and massive ascetic fl uid. Laboratory tests showed leucopenia (WBC = 3.2 × 10 9 l -1 ) and no anemia (Hgb = 132 gl -l ). The CA-125 level was elevated to 44 units per ml (normal range: 0-35 units per ml). Cytopathological study of the ascetic fl uid showed no malignant cells. The acid fast staining of the ascetic fl uid was also negative. Her chest X-ray and tuberculin skin test were normal. Regarding the clinical fi ndings, an exploratory laparotomy was performed which showed abundant amount of intense adhesions between omentum, transverse colon, abdominal wall and pelvic organs. Transverse colon was ruptured due to severe adhesions and therefore got repaired and some biopsies were taken. Histological examination confirmed necrotizing granulomatous infl ammation consistent with tuberculosis [ Figure 1 ]. Hence, the standard anti-tuberculosis treatment was prescribed. At follow-up 2 years a er the last visit, she reported that all of her previous symptoms were resolved.
Case D
On Jan 2009, A 47-year-old menopausal woman (gravid 8, para 8) was admi ed to the department of gynecology at Ghaem University Hospital, with the complaints of gross hematuria and weight loss. She suff ered from diabetes since 15 years ago. Upon physical examination, there was a palpable, fi rm, fi xed and non-tender mass in the le lower quadrant, and ascites was also noticeable, also. An ultrasound study showed a 22 × 26 cm cystic mass with internal echoes, as well as moderate ascites. Lab tests showed anemia (Hgb = 55 gl ), serum creatinine level = 3.1, CA-125 = 15 units per ml. Her chest X-ray was normal and TST was negative.
Regarding the hemorrhagic diathesis of the patient, a cystourethroscopy was performed. Further, an exploratory laparotomy showed a 3 × 4 cm mass adhered to the bladder, and biopsy specimens were taken. Pathological analysis showed mucosal ulceration with considerable infl ammatory response. Ten days later, she developed a productive cough not responding to conventional antibiotic therapy. She had dehiscence and purulent discharge from incision site that was culture positive for E-coli. Follow-up chest X-ray showed pleural eff usion and consolidation in the right lung. Upon further evaluation, cystoscopy was successfully performed which revealed fi ndings suggestive of bladder tuberculosis. The patient was discharged with anti-tuberculosis standard therapy. One year later, she had no symptoms, and her CXR and abdominal ultrasound were normal.
Case E
A 16-year-old virgin girl with the complaints of abdominal pain and weight loss was referred to the department of gynecology at Ghaem University Hospital, in July 2009. Her symptoms began six months ago and she lost over 10 kilograms of weight during this period. Her past medical history was not remarkable, except for the diagnosis of TB in her brother and sister, for which they had been treated one year ago. On admission, her vital signs were normal, but a 7 × 8 cm non-tender fi rms mass was found upon physical examination. Ultrasound showed a 39 × 116 cm cystic and multi-septated mass with irregular and thickened wall in the right adnexa suggesting an ovarian cancer. She had no abnormality on chest X-ray and TST was negative. CA-125 level was 509 units per ml. Based on the clinical findings and Lab test results, an exploratory laparotomy was performed. There were severe adhesions. The frozen section examination of biopsy materials was strongly suspicious for TB. Standard anti-tuberculosis drugs were started and the patient was discharged from hospital. Upon her visit one year later, the abdominal mass was disappeared. She had no complaints and her ultrasound study was normal.
Case F
A 15-year-old virgin girl from Afghanistan with the complaints of fever and continuous discharge from the incision site of a previous laparotomy was referred to the department of gynecology at Ghaem University Hospital, in Dec 2009.
The laparotomy had been performed four months before because of a pelvic mass, whose pathological study only revealed mild lymphocytic infi ltration. She was diagnosed with diabetes one year ago, for which she was receiving insulin. Her mother had been treated for TB in the past years. She had fever (T = 38.8°C oral) and her physical examination demonstrated mild abdominal tenderness and small amount of discharge from the incision site, for which intravenous ceftriaxone was started. Ultrasound disclosed a 30 × 25 cm cystic lesion with thick septa in the le ovary. Laboratory studies showed leukocytosis (WBC = 15.7 × 10 9 l -1 , neut:85%) and anemia (Hct = 23.7, Hgb = 74 gl -1 ). TST was negative and her chest X-ray was normal. The discharge culture isolated E-coli. Based on the clinical picture, her family history of TB and the initial pathological study which reported lymphocytic infi ltration, an infectious diseases subspecialty consult was done and standard anti-tuberculosis drugs were started.
Two months later, the patient returned with the complaints of recurring abdominal pain. Ultrasound study revealed the ovarian cyst became larger and multi-loculated. A laparotomy was performed and a benign cyst with no signs in favor of malignancy was detected. Hence, antituberculosis treatment was continued.
Two months later, she underwent resection and intestinal anastomose, because of intestine cutaneous fi stula at the incision site. Again, the pathology report was negative for malignancy. The patient decided to stop her follow-up.
Case G
A 29-year-old nulligravid woman was admi ed to the department of gynecology with abdominal distension and hypogastric pain in Sep 2009. She reported losing about 14 kilograms of weight since 2 months ago. Her obstetric history included primary infertility of 5 years duration, as well as amenorrhea during the last 18 months. Her family history was unremarkable. Laboratory tests revealed a normal CBC, an ESR of 54 mm per hour and a CA-125 level of 424 units per ml. Abdominal ultrasonography revealed a massive ascites and abundant adhesions between the right ovarian surface and the pelvic wall. The abdominopelvic computed tomography showed no mass or lymphadenopathies. Based on her clinical and laboratory fi ndings, the patient underwent a laparoscopic examination which was unsuccessful because of her rigid abdominal wall, so a laparotomy was performed which showed abundant pelvic adhesions. Pathology report was consistent with TB and the patient was prescribed standard anti-tuberculosis drugs. Upon a visit one year later, she had no sign of the disease.
Case H
A 45-year-old multiparous Afghan woman was referred to the department of gynecology with the complaint of abdominal distention in Oct 2010. Her past medical history was unremarkable, except for a treated TB in her son one year ago. On admission, her vital signs were normal. Her TST was 15×15 mm. Laboratory tests showed anemia (Hgb = 89 gl -1 ) with normal CBC. CA-125 level was 505 units per ml. Her Chest X-ray was normal. An abdominal ultrasound showed large and heterogeneous ovaries, as well as ascites and peritoneal seeding suggestive of ovarian cancer. CT-scan revealed ascites, peritoneal seeding and plural eff usion [ Figure 2 ]. Polymerase chain reaction (PCR) test for mycobacterium tuberculosis DNA in peritoneal fl uid was negative, and cytopathological study showed no malignant cells. An exploratory laparotomy was performed which showed peritoneal seeding and loose adhesions [ Figure 3 ]. Pathology results demonstrated chronic granulomatous peritonitis consistent with tuberculosis and the patient treated accordingly [ Figure 1 ].
DISCUSSION
Tuberculosis is still a major worldwide concern. There is no pathognomonic clinical feature or imaging fi ndings for defi nite diagnosis of extra pulmonary TB. Therefore, TB involvement of GI or GU tract can be easily confused with peritoneal carcinomatosis and advanced ovarian carcinoma. [5] Pelvic TB can be caused by reactivation of the organism (spread via blood stream, lymphatic system or direct from the involved abdominal organs such as intestines) or rarely by venereal transmission. Patients have diverse symptoms including pelvic pain, infertility, fever, abnormal uterine bleeding, ascites and pelvic mass. CA-125 level, a tumor marker for ovarian cancer may also increase in TB. Although the presence of a pelvic mass associated with ascites, high CA-125 levels and peritoneal seeding strongly suggests pelvic malignancies, we should always consider the possibility of miliary tuberculosis, tuberculosis peritonitis or ovarian TB with peritoneal seeding, to prevent unnecessary surgery and starting appropriate and timely therapy.
Ovarian tuberculosis occurs in 15-25% cases and most o en results from direct extension from fallopian tubes. In such cases, ovary may be surrounded by adhesions or may be the site of tubo-ovarian cyst formation or tubo-ovarian mass with adhesions surrounding them. In patients with hematogenous spread caseating granulomas may be seen in the parenchyma of ovary. [6] Some factors which may be helpful for the diagnosis of TB include: • Patient's race and geographic location (our patients were mostly from Afghanistan or its borderlines, or had a history of travelling to those areas).
• Personal or family history of TB, which is always suggestive [14] , four of our patients, had a history of TB in their fi rst degree relatives.
• Patient's age. TB mostly occurs at reproductive ages (20-40) while ovarian cancer happens at older ages. The peak incidence of invasive epithelial ovarian cancer is at 56 to 60 years of age. [7] In our study, 5 patients (out of 8) were about 20 years old and all of patients were in reproductive ages.
• Weight loss is uncommon in advanced ovarian cancer. The most common clinical symptoms of pelvic case F whose symptoms relapsed and worsened a er an initial response. It should be noted that some patients with tuberculosis experience a paradoxical reaction a er receiving anti-tuberculous drugs. This phenomenon is much more common among HIV positive patients with tuberculosis for whom antiretroviral treatment is started. However, it is estimated that 2% of HIV-negative patients and 7% of HIV-infected patients not on antiretroviral, also experience the reaction. Patients have typically been responding to tuberculosis therapy but develop recurrent, new, or worsening manifestations such as fever, cough, lymph node enlargement, or roentgen graphic abnormalities. This phenomenon is a part of immune reconstitution infl ammatory syndrome, and it is thought to be caused by robust peripheral blood T-cell responses to purifi ed protein derivative, and increased pro-infl ammatory cytokines. Although symptoms are usually self-limited and last a median of two months, morbidity can be substantial, and mortality can occur but is rare. [13] Unfortunately, our patient was not cooperative to tolerate the symptoms and decided to stop returning for further follow-up [ Table 1 ].
SUGGESTION
A meta-analysis should be performed on patients diagnosed with peritoneal and pelvic TB. According to the epidemiological clues of our cases, we emphasize the value of detailed history taking from the patients, with regard to their age, race and nationality, geographic location of living, social situation, and family history for widening the range of diff erential diagnoses to include those pathologic agents which have the ability of mimicking the signs and symptoms of the other pathologic processes.
CONCLUSION
Tuberculosis (TB) should be always being considered in the diff erential diagnosis of advanced ovarian cancer, especially in the regions that are endemic for the disease. tuberculosis include pelvic pain, general malaise, lowgrade fever, weight loss, menstrual irregularity, and infertility. The failure of fever to subside with high doses of broad-spectrum antibiotics is a classic feature of pelvic tuberculosis. All of 8 cases had weight loss. Two cases had low fever and one cases had infertility. The clinical symptoms and signs of pelvic tuberculosis should direct the clinician to the diagnosis. However, the disease is so uncommon that it is seldom encountered in the gynecologist's usual practice; therefore, the clinical index of suspicion is generally low. In many cases, the clinical presentation is obscure and the diagnosis is delayed. The incidence of tuberculosis is rising in the world and gynecologists need to be aware that tuberculosis may be present in an atypical manner. [8] • Non-invasive methods such as tuberculin skin test, chest radiographs or acid-fast staining and culture of the aspirated fl uid from peritoneal cavity are usually insuffi cient to provide the diagnosis of peritoneal or pelvic TB. [5, 9] Performing a CXR before surgery may be helpful and should certainly be done. Nonetheless, none of our patients had an abnormal chest X-ray. Tuberculin skin test, CBC and sputum staining are usually not helpful, as in our patients.
In the presence of ascites or fl uid in the pelvic cavity, staining and culture of the material might be helpful but usually give negative results, such as our presented cases. Some recently published studies argue that a positive PCR assay or high adenosine deaminase (ADA) level in aspirated fl uid is diagnostic for TB. [5, 10] CA-125 which is a marker for malignant non mucinous ovarian cancer is nonspecific at premenopausal age, considering its increased levels in non-malignant disorders such as TB, [11, 12] endometriosis, myoma, cirrhosis, hepatitis, and pancreatitis. However it has a high specifi city (98%), sensitivity of 58% and a PPV of about 2% at postmenopausal ages. [3] CA-125 can be increased in peritoneal TB.
Hence, in a case of pelvic mass with high CA-125 level at reproductive ages, non-malignant disorders such as TB should always be considered.
Regarding the young age of our case, increased levels of CA-125 marker could not be diagnostic for a malignant process. A defi nite diagnosis of tuberculosis is established by pathology report of the specimens obtained by biopsy and frozen section, which is not always successful and may be associated with several complications.
Interestingly, all of our patients responded well to antituberculosis therapy with favorable outcome, except for 
